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IMPROVEMENTS IN AND RELATING 
TO HEATING OF FOOD PRODUCTS 

This invention relates to the heating of food products, and more particularly to the 
heating of food products using a clam-shell heater. 

Clam-shell heaters are well known in the catering industry for use in heating food 
products. A clam-shell heater comprises a pair of heated plates which can be moved 
between a spaced apart configuration to allow a food product to be loaded onto one of the 
plates, and a use configuration is which the plates are generally parallel to each other and 
the food product is sandwiched between the plates. The spacing of the plates in the use 
configuration is chosen so that the food product is lightly compressed between the plates 
allowing a high level of heat transfer from the plates to the food product by conduction. 
Clam-shell heaters may be used to heat either raw or precooked food products (for 
example a chicken product) prior to serving or may be used to cook a food product (for 
example a fish product) prior to serving. 

Typically (but not exclusively) the food product to be cooked will be frozen when 
it is put between the plates. 

Clam-shell heaters of the type described above are used extensively in the catering 
industry, and in particular in the fast food industry. They have well recognized 
advantages in the terms of rapid and reliable heating/cooking of products. 

We have now discovered that substantial benefits in the use of clam-shell heaters 
flow if the food product to be cooked is pre-wrapped in a substantially sealed film 
envelope before it is placed between the plates of the clam-shell heater, and the heating is 
carried out with the film envelope still surrounding the food product We have found that 
by appropriate design a film envelope can be produced in which the seals are able to 
withstand a predetermined limited level of internal pressure so that steam generated 
during the heating process will assist in heating the product, but the package will 
automatically vent when steam pressure reaches a pre-determined level. 

According to a first aspect of the present invention a method of providing a 



WO 2005/000076 



2 



PCT/GB2004/001566 



heated food product comprises: pre-forming food product into a portion having a 
substantially uniformed pre-determined thickness; sealing the food portion into an 
envelope formed from a film to produce a package, at least one of the seals of the 
package being peelable under conditions of elevated temperature and pressure within the 
envelope to vent the envelope during heating; placing the package between the plates of a 
clam-shell heater; closing the plates of the clam-shell heater to contact both major faces 
of the package; heating the food product in the clam-shell heater; removing the food 
product and envelope from the clam-shell heater; removing the food product from the 
envelope; and discarding the envelope. 

The process in accordance with the present invention has several advantages. The 
food product can be fully prepared (for example by the inclusion of fillings, flavourings, 
surface coatings, etc) prior to formation of the envelope. Once the envelope has been 
formed and sealed the food product will be protected from contamination and, to an 
extent, from mechanical damage. The food product may be frozen in the envelope if 
desired The package comprising the food product in the envelope can easily be loaded 
onto the plates of the clam-shell heater without damage to the food product During the 
heating process steam generated within the envelope will assist in the heating of the food 
product but will be vented automatically to prevent excessive pressure buildup within the 
envelope. The envelope will both keep the plates of the clam-shell heater clean and will 
prevent cross-contamination of food products. Thus, for example, a sweet product (for 
example an apple pastry) can be heated in the same clam-shell heater and adjacent to a 
fish product without any cross-contamination of the products. The envelope facilitates 
removal of the food product from the clam-shell heater eliminating any risk that the food 
product will stick to the plates of the clam-shell heater. The film envelope will assist in 
keeping the products hot until it is required to be served. Immediately prior to service the 
product may be removed from the envelope, treated if necessary (for example by using a 
searing device to produce sear marks on the surface of the product) and served. 

The process in accordance with the present invention offers substantial hygiene 
advantages since the product is protected from contamination from the moment that the 
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envelope is sealed until immediately before the heated product is served to the final 
customer. 

The envelope may advantageously be formed of a film of the type which is 
commonly used in the food packaging industry as a lidding film for substantially rigid 
food containers. Such films comprising a structural layer of polyethylene terephthalate 
(PET) having a surface coating of amorphous PET are known and are commonly sealed 
to rigid food containers (also having a structural layer of PET and a surface coating of 
amorphous PET) to provide a film closure to a package. Heretofore such film materials 
have not themselves been used to the formation of envelope-like packages for solid food 
products. 

In accordance with the second aspect of the present invention there is provided a 
package comprising a food product contained within a sealed envelope of film material, 
the envelope comprising a first structural layer and a second coating layer, the coating 
layer being heat sealable to seal the envelope, the seals being peelable at a predetermined 
temperature and internal pressure to vent the package during heating. 

Preferably, in addition to the structural layer and the coating layer the film 
comprises a further layer which may, for example, be a further structural layer of PET. In 
the preferred embodiment of the invention a pigment or indicia are laminated between the 
structural PET layer and the further layer. By this means colour coding may be used to 
identify the food product contained within the package and the possibility of small 
portions of packaging material being left adhered to the food product after the food 
product has been removed from the envelope is substantially reduced because of the high 
visual impact of the material of the envelope. 

The invention will be better understood from the following description of a 
preferred embodiment thereof, given by way of example only. 

A food product is prepared by shaping chicken material, flavouring the 
material, and cooking the material. The cooked material is placed on a sheet of film 
material and the film material manipulated to form a sealed envelope of film 
surrounding the product The envelope may be made in-situ or be pre-made or 
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manufactured on standard pouch-making, HITS or VFFS equipment The envelope may, 
for example be formed by thawing opposite edges of the film together and forming a 
sealed longitudinal seam, and forming end seams at opposite ends of the products so that 
an envelope of generally pillow-like configuration is formed. It should be understood that 
whilst in many instances the food product will be cooked prior to formation of the 
envelope in many instances, particularly in relation to fish products, the preparation of 
the food product prior to formation of the envelope may omit any cooking stage, the 
cooking of the product being carried out during heating of the package in the clam-shell 
heater. 

A preferred packaging film for forming the envelope comprises first and second 
layers of PET having therebetween a dye or ink layer to produce a distinctively coloured 
film. One of the layers is provided with a surface coating of amorphous PET material so 
that the material may be heat sealed to itself to provide a seal which is reliable and robust 
at freezer and room temperatures, but which will delaminate at elevated temperatures 
when the envelope is subject to internal pressure. With such an arrangement the envelope 
will automatically self-vent when, during the heating phase internal pressure within the 
envelope reaches a level in relation to the temperature of the package. Suitable films are 
described in WO 0226493 and WO 03026892. 

A suitable film material may comprise a primary web of 12 micron polyester 
(PET) film and a secondary web comprising a heat sealable coating comprising 2 microns 
of amorphous polyester (PET + h/s). The primary web maybe reverse printed by a 
gravure process in design specific colours. The film may optionally be laminated with a 
further polyester (PET) film to encapsulate the printing. Such a film will permit food to 
be heated to temperatures of up to 464°F and will withstand freezing temperatures down 
to -40°R In a typical clam-shell heater the design operating temperature of the plates is 
no greater than 425°F. When heated the film seals will peel at pressures typically 
encountered during heating of a food product 

In the preferred method the package, once formed, will be deep frozen by any 
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known deep freezing technique and stored in a deep frozen state until immediately before 
it is required for use. When a portion of the food product is required a package will be 
removed from a freezer and placed on one of the plates on a clam-shell heater. The plates 
of the clam-shell heater will then be closed to compress the food product lightly between 
the plates. Heating of the food product will occur largely by conduction from the plates of 
the clam-shell heater through the film material of the envelope into the food product. 
Since the cooking characteristics of the product and the temperature of the plates of the 
clam-shell heater are known the product may be raised to the required temperature 
merely by heating it in the clam-shell heater for a predetermined period If the envelope is 
formed from a coloured film as mentioned above the colour of the film may provide an 
indication of the product contained within. Alternatively, indicia identifying the product 
may be incorporated between the PET layers of the film and/or the exterior of the film 
may be provided with indicia identifying the product, and similar information. 

As a food product is heated between the clam-shell heater plates steam will be 
generated and steam pressure will build up within the envelope. At the elevated 
temperature induced by the clam-shell heater the seals of the envelope will be vulnerable 
to self-peeling under the influence of internal pressure within the package. Accordingly, 
the package will automatically vent as it is heated. 

At the end of a predetermined heating period the package will be removed from 
the clam-shell heater. In some instances the film may be removed immediately and the 
product served In other instances the film will be removed immediately and the product 
further treated (for example by searing) before it is served. In certain instances the heated 
food product may be left within the envelope for some time after heating, the envelope 
being removed immediately prior to serving. 

The invention utilizes a material which, in itself, is known within the packaging 
industry in a novel and inventive manner to provide a food package and a method of 
heating a food product which have substantial advantages as compared with techniques 
available in the prior art Forming the food product into a package by 
surrounding it with a sealed envelope offers substantial advantages in terms of preserving 
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the condition of the food product during storage and handling. Heating the product within 
the envelope offers substantial advantages in terms of cleanliness and elimination of 
cross-contamination. By designing the seals of the package to be self-venting the 
advantage of containing steam around the product during the early phase of cooking and 
venting that steam when the pressure of the steam becomes excessive are obtained. By 
forming the film as a laminate with a distinctive colour ink or dye contained within the 
laminate the possibility of small portions of film being left adhered to the film product is 
substantially reduced. 

Although the invention is being described with particular reference to the heating 
of a pre-cooked food product it is to be understood that the invention is also applicable to 
the cooking of food products by heating, the food product contained within the envelope 
prior to heating being essentially uncooked 
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CLAIMS : 

1. A method of providing a heated food product comprising: pre-forming food 
product into a portion having a substantially uniformed pre-determined thickness; sealing 
the food portion into an envelope formed from a film to produce a package, at least one 
of the seals of the package being peelable under conditions of elevated temperature and 
pressure within the envelope to vent the envelope during heating; placing the package 
between the plates of a clam-shell heater; closing the plates of the clam-shell heater to 
contact both major faces of the package; heating the food product in the clam-shell 
heater; removing the food product and envelope from the clam-shell heater; removing the 
food product from the envelope; and discarding the envelope. 

2. A package for carrying out the method of claim 1, the package comprising: a food 
product contained within a sealed envelope of film material, the envelope comprising a 
first structural layer and a second coating layer, the coating layer being heat sealable to 
seal the envelope, the seals being peelable at a predetermined temperature and internal 
pressure to vent the package during heating. 

3. A package according to claim 2 wherein, in addition to the structural layer and the 
coating layer the film comprises a further layer, preferably a further structural layer of 
PET. 

4. A package according to claim 2 or claim 3 wherein a layer of pigment or indicia is 
laminated within the film material. 

5. A package according to any of claims 2-4 wherein the first structural layer is of 
PET. 

6. A package according to any of claims 2-5 wherein the envelope has a longitudinal 
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sealed seam and transverse end sealed seams and is of generally pillow-like 
configuration. 

7. A package according to any of claims 2-6 wherein the envelope is made in-situ 
around the food product. 

8. A package according to any of claims 2-7 wherein the food product is cooked 
before the envelope is formed. 

9. A package according to any of claims 2-8 wherein the film remains intact at 
temperatures of up to at least 425°F. 



10. A package according to any of claims 2-9 wherein the package is deep frozen. 



Revised claims For U.S. Prosecution 



CLAIMS : 

1. A method of providing a heated food product comprising: pre-forming food 
product into a portion having a substantially uniformed pre-determined thickness; sealing 
the food portion into an envelope formed from a film to produce a package, at least one of 
the seals of the package being peelable under conditions of elevated temperature and 
pressure within the envelope to vent the envelope during heating; placing the package 
between the plates of a clam-shell heater; closing the plates of the clam-shell heater to 
contact both major faces of the package; heating the food product in the clam-shell heater; 
removing the food product and envelope from the clam-shell heater, removing the food 
product from the envelope; and discarding the envelope. 

2. A package for carrying out the method of claim 1 , the package comprising: a food 
product contained within a sealed envelope of film material, the envelope being flexible 
and comprising a first structural layer and a second coating layer, the coating layer being 
heat sealable to seal the envelope, the seals being peelable at a predetermined temperature 
and internal pressure to vent the package during heating. 

3. A package according to claim 2 wherein, in addition to the structural layer and the 
coating layer the film comprises a further layer, preferably a further structural layer of 
PET. 

4. A package according to claim 2, wherein a layer of pigment or indicia is laminated 
within the film material. 

5. A package according to claim 2, wherein the first structural layer is of PET. 

6. A package according to claim 2, wherein the envelope has a longitudinal sealed 
seam and transverse end sealed seams and is of generally pillow-like configuration. 



7. A package according to claim 2, wherein the envelope is made in-situ around the 
food product. 

8. A package according to claim 2, wherein the food product is cooked before the 
envelope is formed. 

9. A package according to claim 2, wherein the film remains intact at temperatures of 
uptoatleast425°F. 



10. 



A package according to claim 2, wherein the package is deep frozen. 



